Abstract:
Introduction
Quantitative Structure-Activity Relationships (QSAR) and Quantitative Structure-Property Relationships (QSPR) play a vital role in the design of drugs and materials with target properties [1] . Computational drug design is a rapidly growing field and an important component of the medicinal chemistry discipline. It is aimed at shortening the drug discovery process, which otherwise may be long and expensive. Computationally estimated descriptors (properties) have become crucial in identifying potential drug candidates, and this technique is used in lead and clinical candidate optimization as well as in the selection of new compounds for screening [2] .
Lipophilicity is an important parameter in QSAR studies, and a property of a molecule which depends on and can be changed by modifications in molecular structure [3] . Transport phenomena in vivo and through membranes, since membranes are composed largely of lipids [2] , have proved to be dependent on lipophilic character [4] [5] [6] [7] . Lipophilicity has thus become one of the most important factors in research aimed at rational designing of new drugs. Its currently great importance is still growing [8] . A general trend has been observed in which increased lipophilicity (Log P ≥ 2.5) of the central linker substituent was associated with increased anti-HIV potency (IC 50 ≤ 20 μM) [9] .
Reversed thin layer chromatography (RP-TLC) is now widely used to determine the lipophilicity of bioactive compounds [10] [11] [12] .
For the last three decades, macrocyclic compounds have found utility in a number of medical applications. In particular, tetraazamacrocycles and their derivatives have been a primary focus owing to their proven ability to bind biomedically relevant metal ions in antitumor and Retention indices for some precursors of peraza crown ethers were determined by reversed phase high-performance thin layer chromatography on RP-18 plates with methanol-water in different volume proportions as mobile phase. The Log P values for the same compounds were calculated using different computer programs: SciQSAR, SciLogP, Chem3D Ultra 8.0, XLOGP (based on atom contributions), Chemaxon and KOWWIN (based on atom/fragment contributions), cLogP (based on fragmental contributions), ALOGPS and IAlogP (based on atom-type electrotopological-state indices and neural network modeling). A comparative study concerning lipophilic parameters (R M0 , b and φ0) and computed partition coefficients has been developed. Taking into account the correlation coefficients between determined and calculated Log P values, it seems that R M0 and b are less suitable than φ 0 for estimating lipophilicity of the compounds investigated, and cLogP and ALOGPS provide the best correlations with experimental values. Cent. Eur. J. Chem. • 8(6) • 2010 • 1203 -1209 DOI: 10.2478 A comparative study concerning chromatographic retention and computed partition coeffi cients of some precursors of peraza crown ethers imaging applications and, most recently, as anti-HIV agents [13] . In recent clinical trials for treatment of AIDS, these substances have shown a remarkable ability to mobilize stem cells [14, 15] . They exert a stimulating effect on learning and memory, exhibit antimicrobial activity, and might be used in the treatment of kidney stones and as potential drugs in the future [16] . In the relationship between structure and anti-HIV activity, the lipophilic character, Log P, of peraza crown ethers appears to be among the most important physicochemical parameters.
The aim of the present work was to determine the lipophilicity of the precursors of peraza crown ethers using reversed phase thin-layer chromatography on RP-18 plates, and to compare the experimental results with lipophilicity values calculated by different computational methods.
Experimental Procedure
The precursors of the peraza crown ethers (Table 1) were synthesized in the laboratories of the Organic Department of the Faculty of Chemistry and Chemical Engineering, Babeş-Bolyai University, Cluj-Napoca (Romania) with the aim of obtaining the peraza crown ethers, which are of major importance in medical applications. By substituting hydrogen from different heteroatoms with tosyl-and diphthalyl-radicals in the primary compounds (1-5), new precursors of peraza crown ethers were obtained.
The chromatographic behavior of the precursors of peraza crown ethers using RP-18 silica gel bonded plates (10×20 cm), provided by Merck (Darmstadt, Germany) is summarized in results presented in Table 2 .
The standard solutions of bile acids and their derivatives were prepared in methanol (1 mg mL −1 ).The solutions were spotted to the origin of the plate by hand using a 10 μL Hamilton microsyringe. Chromatograms were developed using the ascending technique at room temperature (~20 0 C), with prior saturation of the chamber for 20 minutes. The developing distance was 8.5 cm in each case.
A standard methanol-water mobile phase (Nordic Invest, Cluj-Napoca, Romania) was used, methanol being the organic modifi er of the mobile phase in the concentration range 60-90% (v/v). Different mixtures were used in steps of 10%, as the compounds studied differed considerably in their retention.
After development of the plates, the compounds were detected as colored zones appearing on a fl uorescent background under UV lamp at λ = 254/365 nm.
RP-HPTLC
The use of R M0 values obtained from different types of reversed-phase thin-layer chromatography is based on the Soczewiński-Wachtmeister linear relationship between R M and the concentration of organic modifi er in mobile phase: where R M values were calculated using Eq. 2:
R M0 is the R M value extrapolated to 100% water, C is the volume fraction of organic modifier and b, the slope regression function associated with specific hydrophobic surface area, is considered an alternative measure of lipophilicity [17] . Recently, another retention related parameter has been introduced, the isocratic chromatographic hydrophobicity index (φ 0 ) [18] [19] [20] . It is defined as the volume fraction of the organic solvent in the mobile phase for which the amount of solute in the mobile phase is equal to that in the stationary phase when the retention factor (k) is 1. For TLC, φ 0 is described by Eq. 3: 
Computed Log P values

Results and Discussion
A comparative study of chromatographic retention (R M0 , b and φ 0 ) and partition coefficients computed using different methods has been developed. Statistical analysis of the results was performed using the StatSoft 7.0 program (http://www.statistica.com).
The high correlation coefficients (r), the values of Fisher test (F), the significance levels (p), and small The φ 0 values provide the same order as R M0 for the lipophilicity of the compounds examined. As expected, a highly significant correlation (r = -0.96) was found between intercept (R M0 ) and slope (b): higher than the correlations between other lipophilicity indices (Fig. 3) .
Continued
The Log P values computed with different computer programs available on the internet correlate strongly with one another, but there are slight differences: in some cases the correlation is equal to 1.00 (cLogP with miLogP, KOWWIN and XLOGP with AverageLogP), in other cases being over 0.9 (partition coefficient with miLogP and KOWWIN) or below 0.9 (LogPc with cLogP, ALOGPs, IAlogP). The correlation study showed only a fair correlation between chromatographic indices of lipophilicity and computed Log P values. The results obtained indicate cLogP and ALogPs to be the most suitable descriptors for estimating the lipophilicity of this kind of compound, with the highest correlations found for φ 0 as the measured index of lipophilicity (Fig. 1) . Moreover, taking into account that compounds 6-13 have similar central units with different substituents on the Oand N-terminals, experimental lipophilicity estimated by R M0 or φ 0 is better correlated with the computed values across this subset of compounds (Fig. 2) . A 2D representation of loadings (Fig. 3) shows an interesting clustering of the lipophilicity indices and computed Log P values according to their similarity. The majority of computed Log P values form a compact cluster as expected, and the chromatographic indices appear more or less as outliers being in a good agreement with results depicted in Fig. 1. 
Conclusions
Chromatographic behavior of some precursors of peraza crown ethers was investigated by reversed phase high-performance thin layer chromatography on RP-18 plates with methanol-water in different volume proportions as mobile phase. The correlation study showed a fair correlation between chromatographic indices of lipophilicity (R M0 and φ 0 ) and computed log P values. A more highly significant correlation was obtained for a subset of compounds which formed a congeneric series.
